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Fraser: Tubercular Disease of Ear (Pathology) tubercular disease was less advanced than in the left. The illustrations show a comparatively early stage of caseous tubercular disease involving the mucous membrane of the middle ear and eroding the bony wall of the promontory. The labyrinthine involvement through the oval and round windows is just beginning (see figs 1, 2, 3, 4 and 5).
Case II.-J. N., male, aged 9 months (a twin), had epileptic fits at the age of 6 weeks; a fortnight later the right ear began to discharge; the fits continued at intervals. At the age of 3 months the right. ear was operated upon at another hospital, but the discharge continued.
Examination (August 3, 1910) : Child markedly wasted; mouth shows thrush; frequent vomiting; profuse nasal discharge (Staphylococcus aureus, diphtheroid bacilli and diplococci). Child's head sweats profusely and is markedly retracted; photophobia present. There are enlarged glands below the right ear, and behind the ear there is a fistula discharging pus. The right side of the face is paralysed. August 4, 1910: Operation. Large flat sequestrum removed from roof of middle ear, exposing the dura. Sequestrum also' removed from floor of middle ear and another from the inner wall, opening up the cochlea, vestibule, and canals. August 5 to 16, 1910 ' Progressive emaciation and glandular enlargement; wound cavity very dirty and shows few granulations. August 17, 1910: Death.
Post mortem: Membranes of brain injected; increase of cerebrospinal fluid. Tubercular nodule in right anterior corpus quadrigeminum and another in the occipital region. The dura of the right middle fossa showed tubercular thickening.
The photomicrographs show advanced tubercular disease of the ear. There has been extensive necrosis of the outer wall of the vestibule and also in the region of the semicircular canals. The Eustachian tube is not recognisable, and the tubercular process has reached the wall of the internal carotid artery (see figs. 6, 7, 8, and 9). Case III.-J. C., male, aged 9 months (breast-fed). Nasal catarrh and obstruction since birth; left side otorrheea of ten weeks' duration; no history of crying before discharge began; swelling behind left ear for eight weeks. Wilde's incision made by patient's doctor.
Examination: Very marked adenoids; large kidney-shaped perforation of left middle turbinal. Otorrhcea right side also.
Adenoid operation: Child admitted to ward; vomiting after meals; no signs of tubercle bacilli in lungs. . Showing tberoWb1r infiltration of floor of tympanic cavity reaching the jugular bulb. 1, tubercular erouion of romontory; 2, tubercular tissue in niche of oval window; 3, tubercular tissue in roof of tympanum; 4, facial nerve; 5, sacculus; 6, cochlear opening of ductus peri. lymphaticus; 7, tubercular granulation tissue extending down to jugular bulb. 2, footplate of stapes displaced towards vestibule; 3, ampullary end of superior canal with crista and cupula, the latter surrounded by coagulated lymph; 4, cra'nial end of fossa subarcuata; 5, endolymphatic space of crus commune; 6, crista quarta; 7; ampullary end of posterior canal; 8, jugular bulb. cochlea; cooblea is full of tubercular granulation tissue. 1, fistula into basal coil of cochlea.; 2, middle coil of cochlea; all scalse are filled with tubercular granulation tissue; the osseous spiral lamina is itill to be seen; 3, fistula into apex of cochlea; 4, cartilage bone capsule of cochlea; 5, lamellar bone surrounding cochlear capsule; 6, tubercular pachymeningitis -in floor of middle cranial fossa; 7, facial nerve; 8, auditory nerve; 9, cellular infiltration in fundus of internal meatus. Post mortem: Tubercular meningitis and general tuberculosis. The photomicrographs show a fibro-ossifying type of tubercular disease. To the best of the writer's knowledge, this type has not hitherto been described in connexion with tuberculosis of the ear, though it is well recognised in tuberculosis of the long bones. As will be seen from figs. 10, 11, and 12, there is considerable tendency towards spontaneous cure of labyrinthitis by the-formation of granulation and fibrous tissue in the cochlea and vestibule, and its subsequent conversion into new bone. In this case the invasion appears to have taken place mainly through the oval window into the vestibule, and, to a less extent, through the round window into the cochlea (see figs. 10, 11, and 12).
(II) EXPERIMENTAL TUBERCULAR DISEASES OF THE EAR.
In 1910 and 1911 the writer performed fourteen experiments on guinea-pigs. The animals were anaesthetised and the right tympanic cavity was inoculated through the tympanic membrane with emulsions of various organisms. The experiments may be divided into two groups: (a) In nine cases, in which the tubercle bacillus was not injected, the organisms employed were as follows: Staphylococcus aureus, 1; Streptococcus pyogenes, 2; pneumococcus, 1; Bacillus coli, 2; Bacillusproteus, 1; Bacillus of distemnper, 2. In only four out of the nine cases was otitis media found to be present in the inoculated tympanic cavity at the post-mortem, and in no case was labyrinth suppuration discovered on subsequent microscopic examination of the ear. (b) In five guinea-pigs the tubercle bacillus was employed for inoculation-in four cases in pure culture and in one in combination with the Staphylococcus aureus.
In only one of the five cases was there failure to produce otitis media; in one case there was otitis media and slight serous labyrinthitis (tubercle bacilli) present in the middle-ear pus. In the other three cases (guineapigs D, N, and P) there was tubercular otitis media and labyrinthitisthe inner ear being invaded through the oval and round windows (see figs. 14 to 20). Horizontal section through right ear, showing perforation of footplate of stapes by pus and invasion of perilymph space of vestibule. 1, external canal; 2, incus; 3, malleus; 4, pus in tympanic cavity;. 5, anterior part of footplate of stapes; 6, external meatus; 7, capsule of cochlea; 8, nerves in internal meatus; 9, perforation of footplate of stapes by pus which is invading the perilymph space of the vestibule; 10, posterior part of stapes footplate. 1, new bone formation in external meatus; 2, facial nerve; 3, vestibule; 4, new bone forma. tion in tympanic cavity; 5, early stage of fistula into external canal from middle ear-the bone has been completely eroded by tubercular disease, but the perilymphatic space is still normal; 6, pus in tympanic cavity. Guinea-pig P.-Right tympanic cavity inoculated through drumhead with tubercle bacilli emulsion on Ap'ril 2, 1911. The ainimal died on May 22, 1911. Post mortem: Extensive caseation of lymphatic glands. The mucosa of the right tympanic cavity was greatly swollen. A few tubercle bacilli were found in the pus in the right middle ear. Sections 85 and 105 shown to illustrate invasion of labyrinth through oval and round windows.
Guinea-pig N.-The right tympanic cavity was inoculated with tubercle bacilli and staphylococci on February 11, 1911. The animal died on April 7, 1911, and the post-mortem examination showed wellmarked tubtrculosis of lymphatic glands, liver, spleen, lungs, and heart. Sections 35, 45 and 110 shown to illustrate invasion of labyrinth in region of external canal, oval and round windows.
Guinea-pig D.-IRight tympanic cavity inoculated through drumhead with emulsion of human tubercle bacilli on November. 17, 1910 . The animal died on February 10, 1911. Post mortem: Tuberculosis of lymphatic glands, liver, and spleen. An extradural abscess was found in the middle fossa on the right side. The right middle ear was full of pus, which contained tubercle bacilli, streptococci, and staphylococci. Sections 110 and 155 shown to illustrate invasion of labyrinth through oval and round windows.
[The writer (J. S. F.) wishes to acknowledge a grant from the Carnegie Trust towards the expenses of this investigation.] Specimens of Tuberculosis of the Temporal Bone. By ARTHUR CHEATLE, F.R.C.S.
(1) RIGIT temporal bone of an infant who died of general tuberculosis: Tuberculosis of the lining membrane of the middle-ear tract. Through a perforation in the posterior segment of the membrane the lining membrane is seen to be thick and nodular. The middle-ear tract, including the anterior, contained cheesy pus. The vessels are intact. Sections of the lining membrane, stripped off the external semicircular canal, show tuberculosis. See next specimen. (89.1, Royal',College of Surgeons Museum.)
(2) Drawing of a microscopical section of the lining membrane from
